Assay of enzymatic activities: Esterase activities of the enzyme were measuredd with TAME and LME as substrates and a Coleman junior II spectrophotometer, model 6/20 A, by the hydroxamate method described by Roberts (1958) . Hydrolyses of amides were determined by the method described for trypsin in which liberated p-nitroaniline is determined spectrophotometerically (Erlanger, Kokowsky and Cohen, 1961) .
Proteolytic activity was estimated by the hemoglobin digestion method at pH 6.0 as described by Anson (1938) .
Determination of protein: Protein content was estimated by coloring with the Cu-Folin reagent and determinating the absorbance at 700 nm (Lowry et al., 1951) .
Purification procedure : The enzyme was isolated and purified from pronase by a modification of the procedures reported by Wahlby (1968) . The purification processes are shown in Fig. 1 . All the processes were carried out at 2-3 C. 
RESULTS

Purification of the Esterase-active Fraction
The results are shown in Table I and Fig. 2 . As shown in Fig. 2 C, the fraction eluted finally from the Sephadex G-100 column contained a highly esterase-active enzyme. In electrophoresis on polyacrylamide gel (Fig. 3) , the purified esterase-active fraction was shown to be essentially homogeneous. Fig. 3 . Polyacryiamide gel electrophoretic pattern of the purified esterase . 7.5 % gel, running at pH 8.9, 2.0 mA per gel for 1 hr . The amino acid composition of the purified esterase-active enzyme expressed in molar ratios is presented in Table II in comparison with those of the trypsin-like enzyme (Jurasek et al., 1969) and bovine trypsin (Walsh and Neurath, 1964) . Although a similarity was found in relative amounts of histidine, arginine and methionine between the purified esterase-active enzyme and the trypsin-like enzyme, definite differences are observed in other amino acids, particularly, in glutamic acid, alanine, valine and leucine.
N-terminal and C-terminal Amino Acids of the Purified Esterase-active Enzyme
The N-terminal amino acid degraded by the Sanger method and by the Edman method was shown to be asparagine by paper chromatography and UV spectrum. The C-terminal amino acid hydrolyzed with carboxypeptidase A (30 min) was established as valine by amino acid analysis.
Activities of the Purified Esterase-active Enzyme on Different Substrates in Comparison with Trypsin
Determinations of enzymatic activities of purified esterase-active enzyme in comparison with trypsin at various concentrations were performed on TAME, LME and hemoglobin as substrates.
The purified esterase-active enzyme possessed a stronger Fig. 4 . Activities of the purified esterase and trypsin on different substrates. ESTERASE-ACTIVE ENZYME FROM PRONASES esterolytic activity on LME than trypsin, but the activities on other substrates were weaker than those of trypsin (Fig. 4) . On DL-BAPA as substrate , the activities of both purified esterase-active enzyme and trypsin were low.
Activation of C. botulinum Type E Progenitor Toxin by the Purified Esterase-active Enzyme and Trypsin
The toxicity resulting from treating progenitor toxin with the purified esteraseactive enzyme and that with trypsin were determined. The results are shown in Table III . A higher toxicity resulted from treating with the purified esterase-active enzyme than with crystalline trypsin of the same quantity. 
DISCUSSION
An esterase-active enzyme was isolated from pronase by sequential column chromatography on CM-, SP-and G-100 Sephadex.
The purified enzyme behaved as an. essentially homogeneous protein in electrophoresis and sucrose density gradient centrifugation. The molecular weight determination gave a value of approximately 16,000. This enzyme hydrolyzed peptide-and ester-bonds involving either L-arginine or Llysine; it hydrolyzed LME at higher rate than other bonds. The activity of the esterase-active enzyme was inhibited completely by soybean trypsin inhibitor.
Wahlby (1968) isolated an esterolytic enzyme from pronase that had a mol wt of approx 19,000. Jurasek et al. (1969) studied a trypsin-like enzyme isolated from pronase and determined its amino acid composition. It was found that the esterase-active enzyme isolated from pronase by the author had similarities to the esterolytic enzymee reported by Wahlby (1968) and the trypsin-like enzyme by Jurasek et al. (1969) .
This esterase-active enzyme activated C. botulinum type E progenitor toxin at rather a higher rate than trypsin. Sakaguchi (1968) reported activation of type E progenitor toxin with pronase, which could apparently be ascribed to this particular enzyme.
The substrate specificities of the esterase-active enzyme and of trypsin were examined at pH 6.0. The rates of hydrolyses of hemoglobin, BAPA and TAME were lower with this enzyme than with trypsin; on the contrary, the rate of hydrolysis of ESTERASE-ACTIVE ENZYME FROM PRONASES LME 
